I HAVE examined the neuromata themselves and the surrounding tissues for the presence of foreign bodies, -the total number of which is twenty. These are rarely fragments of shrapnel, and almost always minute foreign bodies (principally fibres of cotton or silk). The foreign bodies are often visible to the naked eye, and in that case the fibres form small bundles; sometimes th,ere is only one, or there may be two or three. Around the bundles there is a wall made up of giant cells, which may penetrate between the fibres to which they become adherent and finally envelop them. One often sees fragments of fibres in the interior of the giant cells situated in a digestive vacuole. The fibres stain red with carmine and fuchsin, and black with haematoxylin (Heidenhain's method). Among the giant cells there are fibroblasts, lymphocytes, and monoand polynuclear leucocytes. Further afield are to be seen inflammatory nodules of various forms and dimensions. These inflammatory nodules, which are very numerous in a case (Captain Penna) in which there were macroscopic fragments of shrapnel in the median nerve, start from the level of the wound, for they can be found in the bones (osteomyelitis) in the muscles (myositis), in the tendons, and above all in the cicatrix. It may be added that the vessels which accompany the nerves have undergone pathological changes such as peii-arterial inflammation, venous and arterial thrombosis, and obliterative arteritis.
The inflammatory character of the lesions and the presence of inflammatory nodules in all or almost all the tissues which form the 'At a Meeting of the Society, held April 9, 1918.
MY-1 6 Marinesco: The Characteristics of Amputation Neuromata amputation stump indicate the infective nature of this inflammation.
In fact it may be said that in the neuronmata examined the changes characteristic of neuritis were always present-viz., areas of perivascular exudation, inflammatory nodules around certain arterioles, inflammation around the nerve-bundles. This endoneuritis and perineuritis throw light upon a certain role in the genesis of the pain suffered by subjects of amputation. It is just these lesions which explain two phenomena which we have often witnessed in Mr. Corner's patients-namely, hyperaesthesia to touch, pain and heat, and the pain on compression of the trunks above the neuroma.
In spite of the inflammatory lesions seen in the nerves there is no one particular organism present in the degenerative lesions of the fibres in the nerve-bundles of which the neuromata are composed. On the contrary, we witness phenomena of collateral regeneration quite close to the inflammatory foci, and even neurotization of the foci.
Histological findings are quite sufficient to show the infective nature of the lesions in amputation neuromata accompanied by pain. But more direct proof must be forthcoming. Cultures made by Mr. Corner in two cases showed in the second case the presence of a microbe, often in the form of a diplococcus, staining by Gram's method, by fuchsin and by thionin.
The amputation neuroma is essentially composed of nerve-bundles of varying arrangement and course in the upper, middle and lower regions of the tumour. It is an important fact that these bundles anastomose, forming a very complicated plexus. In order to differentiate it from plexiform neuromata properly so-called, an amputation neuroma is a neuroma with an internal plexus.
The presence of foreign bodies in amputation neuromata observed in this war modifies more or less profoundly the arrangement of nerve fibres, and subsequent inflammnation may favour the proliferation of cicatricial connective tissue. Another practical conclusion may be drawn. If'pains are observed with amputation neuromata one should always remove the nerve cicatrix and the surrounding tissues.
The bundles or nerve fibres of the new formation neuroma neurotize the vessels, cicatricial tissue, muscles, periosteum and the bone, as well as the inflammatory foci and hiemorrhagic foci. Moreover I have established a fact of much biological importance: it is the existence of fibres and nerve bundles in the interior of a coagulum. The nerve bundles are formed after the type of the neuroma bundles.
